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(54) OPTICAL RECORDING MEDIUM 

(67)Abstract: 

PROBLEM TO BE SOLVED: To obtain a compd suitable 
for ultrahigh density recording in which good recording 
and reproduction are possible with laser light of a 
specified wavelength by incorporating a naphthalene 
compd. into the a recording layer. 

SOLUTION: This optical recording medium consists of a 
substrate, recording layer, reflection layer and protective 
layer successively formed, and the recording layer 
contains a compd. expressed by the formula to enable 
recording and reproducing with laser light in 400 to 500 
nm wavelength region. In the formula, each of A and B is 
an aromatic hydrocarbon group or heterocyclic group 
which may have substituents. As for the aromatic 
hydrocarbons A and B, unsubstd. aromatic hydrocarbon 
groups such as monocyclic hydrocarbon groups such as 
phenyl groups, polycyclic hydrocarbon groups such as 
naphthyl group and indenyl group, or aromatic 
hydrocarbon groups having substituents of halogen ^ 
atoms, cyano groups, alkyi groups or the like can be 

used. As for the substrate, for example, polycarbonate resin is used. The naphthalene compd. 
expressed by the formula can be easily obtd. by heating and reacting 1,4,5,8-naphthalene 
tetracarboxylic acid and amines expressed by A-NH2 or B-NH2: 
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T^;l'-N-:?«^;VT^yx^;VS. e-^,y e;yx^;l/ 

T^/x^;l/S> 
>'X^;V) T^/x^;l/a. 5^ (xh:^i/>«^;l/) T^ 
yx^;l/S. (xh:*^i/x^;l/) T^yx^;l/S. 
(yDj}^:^iyx^;V) T^/x^;l/S. CTh^^i^-x 
T^/x^;l/ft. VfX (2-:^i7p^4^>';l/:t+ 
>/x^;W T^/x^>l/» ; v^7«^;l/T^yyDe;l/ 
ft. i;x^;l/T^y:/nlf;Va. S^-n->^^;VT^y 
:/pe;l/S> y-n-^^v'^l/T^y >^Dt!;l/S. 
n-:i-i7^;l/T^/ynt^;l/a. i/'-n-7i/)VT 

yatf/VS. N— cyT^;v-N-^^;vT^yyne 

^y:/ptf;l/S. (yh4^>'Xf-;V) T^/^Pt^^V 
(xb4^->;^^;W T^yyptf^VS. 5^ (xh 
4^->x5^;l/) T^y:/Pl^;l'S. (T^Pst^^v^x^ 

Ta/yptr;i/». >^ (yh^v'x^;!/) T^/^ 
Ptf;Vft. ex (2-S/^P^^>';l/:^^^>x^;l/) T 

^/ype;l/»: s^/^;i/T^yr^;VS. >?x^;i/T 
ay:/^;i/S. i^-n-:/^;i/T^y:r^;i/S. i^-n 

^)Vm. S^-n— ri^;i/T^yy^^;i/S. N-- rvT^ 

(^b^v':?^^;!/) T^y:r^;wg. >^ (;,?h4^e/x 
T^/::^^;^»> (xh4^i/;?<^;l/) T^J^ 
(xh:^^v'x^;W T^/:/^;i/Ss 
n;}^:^^>'x^;i/) Tay>^^;i/»^ (:rh4^:>^x^ 

Ta7>^^;l/». ex (^Z-l/^xi^^l/)\^'^^\/ 
x^;l/) T^yi/^^l/S^Oi^T/P^/l/T^ya^^BS^ 
tfcK^^i 3 — 2 0OT;b4^;i/» : T-fe^;i/T^y^^ 
T-tr^;l/T^yx^;l/S^ ype:rx;VT^/x 
:/^y-r;l/T^yx^;VS> ^^-J^p^^it^^:^ 
;l/:^;x;l/T^/x^;l/S. p-;<^;Vv'^n^4^1?->:^; 
;l/4-:x;l/T ^ y x^;l/8. X ^ ^ ^ x^/VS^S: H 
0Ti^;i/T^yS*^fi^b/c]g?^a3-i OOT;^^^;^ 
S: 

[0 0 3 5] 7^^;l/X;l/4-N>'T^/><^;VS. y^;VX 
;b.i-x>T^/x^;l/S. x$^;l/X;l/5h>'T^yx^;l/ 
a, >^pe;VX;V3^>T^/x^;l/S> :i-i7^;i/X;l/5H 
:/7' S y x^;i/S* HOT;i/4^;vx;i/:3^>T ^ y Sjb'^S 
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^hrzm.m^z-i 0©7;b4^/v»: . 

d-x^x^;!/*. 2. 2. 3. 3-xb57;V*a:^Dt^ 
2. 2. 3. s-T^h^^aa:/ 

gsbfc^^a2~i o<oT;i'+;i'»: t!DU/^f-;v 
CO 0 3 6] fi^*fc{iMBS!tD7^;i'4^;VS®e!lt:b 

c 0 0 3 7 ] rz.vmm.miT v -)vm(^m tvr 

iJ-;l/S-ea&0, »*L<f±. 7xx;l/». xha^x 

^;l'7x::i;l/S. MJ 7 n;>{f-;l/7x-;l/a> 

it^s/:>-7^;l/»x ^^;l/:?-7^;l'»> hV^/l/^i-o^^ » 
;l/:^:7^;l/S, J6i:#L/*;V4?x;l/-7xx;l/», 4- 
(5' ;l/-2' —Y;!/) 7xX 

St 6 ~ 1 5 «7 >; -;i/«^*^^tf e.nSo 

[0 0 3 83 «^$?c{i»«^<07';i'3+->S<ofi?!li: b 

vya:a^^i/». n-yh^'>m. -rv^h^i^s. t 

-rvO^^/V^^v'tt^ t e r t — 
;l/*4^->». sec — « 

1. 3 9" ^i':^^^^'-^*^ 2. 3-'>*;<^;i':^ 
h^->as 1. 1. 2-hUp<^;l'-/a#+'>S. 1. 

2. 2-hy 1 -x^^i/Trh^i/ 
2-xf-;i/yh4^->a. 1 -xg^;i/-2-;<^;v:/ 
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/I'^^i^s^ 1. 2— >v^;i/'^>^^i'*^->a^ 1. 
3-i;:^=f-}V^z/'f;l:ir^i^M. 1. 4-i?;^'^;V-^>' 
^yb^i-^^i/B, 2, 2-v'p<^;V'^^'?'^l'**->«- 
2. 3-i^;^f';V^>"?'^i'5i"+'>*- 2. 4-i^;^^;b 

a. 3. 4-i^:^'^fV^y'^f^^^'>&^ l-a^f-f\y<<. 
>=f-;V:^^>'m. 2 -x5^;v^>f';l/:i-4^s^S, 3-x 
=^)\^^y^>V:i-=^iym. 1. 1. 2-hU;><'?-;l'-:^F4^ 

1. 1. 3-hVyl^)V^hdf->m. 1, 2, 3 

-h';^^;v:7h^'>«s 1. 2. 2-FUp<^;i/:7h 

1. 3. 3-hU;^^^V:/b*->«. 2. 3. 
3-hi)^^}V/h=^'>m. l-x^;l/-l-;<'^;l/:/ 
h^'^a, 1 -x^;i/-2-?<^;v:''h^5^ax 1-^ 

3-i^f-)\^zr h^i'*. 2 -x^;V- 1 
:rh*->a, 2-x^;l/-3-;'«^;l':^h4^'>»^ 1- 

1 — fy:/akf;l/-2-;>«^;l/:^D.-S4^->a, 
->«f-;W\y'f-/i/^4^^S. 2->«^;v^:/'^-'i'**->' 

y^;V:t4^->a. 1. 1 -i?;^^;i/^*->^i'**->a^ 
1. 2->^;'«^;i''^'=^'>';^**~>S. 1. 3--:^?«'?';i' 
^^'y)\^:^^\y&. 1, 4-i^y^^f\^=¥iyf\^:ir^-> 
a, 1, 5-i^;'<^;i"^+->^V'*+->S- 2, 2-i?:?« 

5^S, 2, 4 -i^;^^;i^*->^l'*^'>a^ 2. 5-2^ 

:^=f-)\y^^iy)\^:i^^i^m. 3. 3 
4^'>a, 3. A-'J:^f-)V^^'-^)^*^'-^^- 3. 5- 
i?;>«^;V'N^->;V*=lri^S. 4, 4 -v^;<^;b'^+>'^l' 
*+i^a. 4. 5— >V^;l/^^->'^V5j-:^^v'»^ 1-^ 
^;l/'N^->';i/5f^5^Sv 2 -x^^l/'N^i'^l/^^s^a^ 
3 -x^;l/'N+->;l'*^~>S, 4 -x/;l/'N+>';b;i-^ 
1 - n -T'a e;W>'^;^/^+->»^ 2 - n 

4^5/^, 2-^'y:^ae;i/'^>^7l/:t4^->a, 1-x^ 
)V- 1 -;'<g^;V-^i/^;l'*^->a. 1 -x^;l/- 2 -?< 
^;i"^>^;i';a-^->a. 1 -x^;i/-3-;<^;V'^:^^ 
;l/:t^->a, 1 -x^;i/- 4 ->(^;l/'^>^;V5i-^-> 

2- xf-;V- 1 -^5^;i''^:x^^i^*^->'a> 2-x 
f-;V-2-pf9^;V-<>'f-;l'*+i^a^ 2-x5';l/-3- 

f-;V;t^->a. 3-x^;^-l-;<^;^'<:>'^^^*^-> 

3- xf-;l/-2-;<^;l/^>'^^l'*+i^a. 3-x 
=f-)\.-3-f-=f-A'^>^)\^:^^'yU^ 3-x^;b-4- 
^^;l/->?>^;l/:i-+i'a, 1. 1. Z-V'):^^J^^> 

^;^;^-4^v'a^ 1. 1. 3-hy;<^;i/-^>'^^i'*^-> 
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1. 1. 4-hyp«^;l/-^>^;l/;i-+i/S. 1. 
2. Z-hV 1. 2, 3-h 

U;?^^;!/^^^^;!/:^^^/*. l, 2, 4-hU;?^^;l/^ 
v^/l/^i-^^s^S. 1.3. 4-'hV:^^;V^y^?l^:ir^ 
i^m. 2. 2, 3-hUp<^;v-^>^;i/:t4^e:/». 2, 

2. 4-hU^^;U-<>^;l/:t^v'Ss 2. 3, 4-h 

V :^f'?V^y^;\^:ir^iy&. 1.3. 3-hyp<^;l/^ . 
V^;l/:*-4^5/S> 2. 3. 3~M;;>«^;l/^:/^;l/:i-* 

v'S. 3. 3. 4-h'J^^;W>^;l/::*-:^-i/S. 1. 

4. 4-h'J:?<^;l/^>'^/l/:t+i^m. 2. 4, 4-h io 

U^^;l/^>^;i/:4-^->S. 3. 4. 4-hU:?«^;l/^ 
1 -n-:7^;l/:r^:^>'S. i— fv 
r^^v-ifh^i^m. 1-s e c~:75^;i/:7>+>^a. i 

- t e r t ->^^;l'y h+->Sv 2 - t e r t 

1 -n-:fu\£;V-2-?^^jV':rh^i^m. 1-n 
~:/otf;b-3-^^;l/>^h4^v'S. i — Y v :/n tf ;l/ 
-1 -><^;l/rh4^->a. l--rvyaif;l/-2->«^ 
1 — ryyaif;l/-3~^^;l/yh4^->' 
m. 1. 1 ->^3i^7i/:/"h4^v'S. 1, 2-s^ai^;i/:r 20 
h+s^a> i-x$^;i/-i, 2— :;^^^;l/:/h4-->S. 
1 1 . 3 -S^p<^;l/:/h^S/S> 1 

-2. 3~>^^^;l':/h4^i/S. 2-x^;l/~l, 1- 
i^^^^Jl^y^h^z^m. 2-x^;l/-l. 2-->*^^;l/y 

h+i^S. 2-i^;i/-i, 3—:;^;?^^;i/:rf 4^$/S. 

2-ai^;l/-2. 3 ->^^^7l/:/ h^v^ft. 1. Z-i/ 
?^^)Vi/^u^:^iy;l:i'^->m. 1. 3->^P<^;l/v^^' 
n^^5/;l/:j-4^->S, 1. 4 p^^i/;l/ 

3, 5. 5-bU;?«^;l/^:^^>';l/^^>'S. so 

rYy:/h4^->xh4^->S. t e r t -'fh^->:3Lh^-> 

xh^^v'S, ^y-^>^;l/::e'4^>'Xh4^i/S> t e r t 40 
-^V^^^l/^i-^^v'X h^v'S^ sec -^>^;l/;i-4^-> 
xh4^->S, ->:>n^>'^;l/:t4^S^xh4^i/S. n-^ 
4^v';I/:t4^>^xh4^->S, x^;l/iy^n^4^>';l/::e-4^-> 
xh^^i/S. n-yx/l/j^^c^i/x h4^>'S. 3. 5. 5 
-hUp«5^;b^^->;l/:t^->xb+i^a, 3. 5. 5- 

v'X^^->a^ n-^>"r>'7l';t4^>^xb:^^v'Ss n- 
F-rS^;l':t+>'Xh:^^S/S. 3 h+S/yn.i^4^i> 
3-xF+5^yo4^*>/S. 3- (n-yp.i^4- 
i/) y*n.i<4^i/S. 2~^vya-i^^ixya4^4^i/», so 
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yv^^ym. x;^U/l/;i-^i/xb4^^^a, Ti^v^.^;l/ 
2 — 1 scoT;^^^^-^^^ ; 

[0 0 4 0] ;^ h4^i^^ h:^->g. xF4^i^^ 

h^ii/g^ P«h4^5/xh4^i/;>«h4^e/ 
a. xb^i/xh4^->j?« :/n;K:^^s/xh4^S/ 

n4^^5^p«h:*^->S. xh4^->7^D#:4^i/;?«h:^^$/S> 

h*>'y^h:^^->p«h4^^'S. ;?«h:^^i/;?«h4^S/xH4^S/ 
a, xh4^t/:?« F^^iyxh^^^'S, yn;J^:t^->;^ h:^:^^^/ 
xh4^->». y^h*->;>( F4^->xh4^->S. h4^->x 
h4^5^xh4^->S, xh^^^S/xh+i/xh^i/S. :/a 

^ h^^i^T'asH^^^xh^^i/a. xh^^^i/ya.l^^ 

r^^-^yn^^^^^v^xh^^Sx^, b4^:>^y^F4^->xh4^$/ 
xb^->y^h:^i/xh4^i/S, yp^J^^^i/y^h^^S/ 
xh^^i/S. y'h^v'y^h4^v'Xh:^^i>'S, :?<h4^iy^ 
V^^y^uif^^i/m. xh4^i/;»th^i/yn#:i|r->S. 

D.i^^^^i/S. m^v'xh^^i/yp.i^^^i/a, xh:^^^^ 
xh:^^S/yp4?^i>'S. T^P^+v'XF^e/yp^?^^^/ 

y^h^e/xh4^->:/n2}?4^v/S, ;^ h:^i/ypj}?:^^ 

i/yp.i^:^.>'S, Xh4->'>^P5}?4^>'yp.i^:^S^a, 7^ 

P:3^4^i/:/P5}?^>'yp.1^*>/*. y'F^^v'yp^l^^v' 

:/'n4?4^->a,^h::^^$^:rh^->yP:^?^->S. Xh:*^ 

iym. ::^h4^>'y^h4^i^:/P5K+>'S. p« h4^>';?i 

^^v'y^h^-s/*. :^ h^iy:/u:rs:^->':/h^iy&. xh 
4^>'.yp.if:^>/:rh4^v'», y*P5K4^v/yp>i^4^i/y^h 

4 -x^;l/>'^p^4^i/';l/:t4^v^xF4^i/xh4^-> 
(2-x^;l/- 1 xF^^i/^p 
^j^^v'S. 4-^(3. 5. :^^)V^^iy;V:^:^ 

M«L/ciSii. :a^(S*fc{i3g4^(7)g?mK3-l 5<Dr?\y 
[0 0 4 n ;^ F^^v'Jt^/l/^^x/i/^t xh4^-> 
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;>« h+v-»l|<DK^ii( 1 ~ 1 OOZ-^^l/STSSILfcT 

S/j^h^-^Sx 2-^':>i^;l^T5>'aih4^i'3S. 2- 

x^;l'T5yxb4^~>a, 2- (2-S^x^7l/7'^/i 
h^^i/') xh^v-a, 3-S^x^;l/T5y:/ad?4^-> 
a, 1 -i;'x'?-;VZ5/'7^a;3?:^^->«. 2-$?'l'vyn 

e;bT5yxh+i^a, 2- (v'-n-y^^^i/T^y) » 

xh^->», 2-tr^US^;l/Xb:*^i'a, 4- (S^-n 

[0 0 4 2] i/y^=f-}\^T^y:^V^'y:^ V^iy^. ~>*^ 
^;P75yxh^>'Xh=lr>'», 5^pt^;V'T5yxh:^^ 
->ya^+>'S, yx^^l/TSyxb^^v'T'a.i^^Fix 

4- (2' -v'-rvr^^f-;i'T5yya5i?:^^v') 

«Lfc^a4~i 5©r;i/a+->»: 2-^^;P^5i- 
;>«h*i>Ss 2-?«^;Vf-:txl-4^v'». 2 -x^;l/f- 30 
:i-xh=t-i'». 2-n-:/akr;l/^^xh^i/», 2- 
^v:/a\i?i'^:iraLh^i/m. 2 - n f 
^i/g, 2— Yy:?"f=-;i''f-*xh4^>». 3. 5, 5- 

ii*W6n. »$b<{i, xh^^v'ft, 

n-T'o^^-^Sx i s o-:/n.i?4^S/'», n-:/h^ 
=f-/V^^->fV:t^'>m. 3 . 5 . 5 - h 'J ^ ^jV-^^iy 

jv^i-^i^m. "fio V }\ymrjiE(Dmmm. 1 ~ 1 0 toy ;V3 

[0 0 4 3] m^^rclimm^(Or'yJ\^^)V:i-^i^^(D 
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:7;y:t^>'-9-'(';l'Xh4^->«:&4r<D 
g?^St7 ~ 1 5 tor 5;V4^;i'**2^»«*^t^'e>*i«o 

[004 4] Bg^^fca^BSS^OT y — v'S'^^J 

2-;>«^;v:7xy^S'iS, 4-?'^;l'7x>'4=-s^ 

a. 4- 1 -::7"^;i':7xy=^^^S. 2-;j« h4^i':7x/ 

^i'tt. 4 -i s o-yot!;V7xy+5'»s -^-^h^ 

[0 0 4 5] BS5S^c{i^B^©T;l/y-;l'»<o0!li:b 
T{i. ttiiHtc^tffcT;V^;l'a2:11«i&BSiS«r*'rs 

7^x;VS. 2 2 1 -rfT-— 

3-;^5^;V'- 1 2-;<^;l/-2- 

^;l'>c;l/*i'trx;l/S. x^UWS, 4 -7x::i;l/- 2 
-y-rx;ba;&: ifcDfig^Sf 2 ~ 1 0 <07 JVr ~)Vmi)m 

[0 0 4 6] Bms/-c«JiBgS©T;l/y-;l/:4-+v'»<0 

j s o-:rf-x;V:t+'>a, 1 — ^i/xx;!.:^^^-^ 
2-'?:^-rx;V;t:^^5'a. 2 1 

3-;^^;l/- 1 -:/7^x;V;e-^^->S, 2- 
^^;V-2->^xx;l/;i-4^->». 2. 2-S^S^Tyex 
;l/:t4^->S. 2 - v'T/- 2 -^f-;l'*;l'd<^i^^l'ex 
;l/:t^->'«. 2 — >ry - 2 -;>{^;l'X;l/*>'li:x;V';j- 
^v'S. X9^U;V:t4^->», 4-7xx;V-2-:r7"x 
;l/:t*i'»i5:H©]^«S2~l 0£OT;l/yx;l/:i-4^i/a 

[0 0 4 7] B^$/i:tiMB^OT;l'4^;l'^:t»©0!li: 
LT{±. ti5feic^cffcT;i/^;l'»i:l^«*B«SSS:^-r 

x^;V'?^:t«. n-yatf;I/^:*-S, iso-:/atf;l/ 

n--:r^)\'^^m. i s o-y^fVi^^m. s 
e c -:>"f^;i/^5i-S. t-:/^;v^*Sx n-^>=^/\y 

2-^^;i/:7^;i'^*tt> p«^;i/*;i/^*4^v'^i'J^^ 
2 -x^;U'\=lr->';l/a. 3 . 5 . 5 - h U ^ 

1 0©y;V4^;l'^**!b^^lf&tl5o 

[0 0 4 8] m.m^rzimm^(OT'yA^^?i'i':^m<Dm 

tLXii. B^f2^^:^tffc7';^*;^Sfc:^^^t*B^S^^ 
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7^;V;><f-;Vf-:i-S> h U 7;l/:^■a;»«^;l/:^75=-;^;>tf- 
7 ~ 1 5 e>n5o 

COO 4 9] m.m^rzimmm(07v-fl^^:tm<omt 

So 

CO 0 5 0] fc{4«liB«i<DT;l/;^^;l/r5/SOffO 
S/^O'N^^S^^l/TSy*, 3. 5. 5-hU;>«^ 

dr?v7s.ymti^mifiE>n&o 

coo 5 1] BgS*fc{4^agl©7^;l/4^;V75y»0 
:7x:*.^7Vr5>'«. 3-7xx;VyDtf 

X (4 — rvyntf^l'^i'v'^V) 75yai5:^Og?*S( 
1 4-2 gov't ^/l/^/l/TS/ft^^^lfenSo 

coo 5 2] m.i^'^rcitmm^<D7v-fV7^ym<om 

x^;V7xx;l/TSya, -f'vrn bf;l/r'xx;l/TS7 
^ m^v'7x::i;l'T5yg. x h4^S/xg^;l/7 5/ 

ij/V^-JiVT—V /a. X h:^i->*;l/#x;P7'xU / 

1 oo^ry^u— /i-Tsya. >77xx;i/T5/a. 

hU;l/T5/». N-:7xx;V-N- hy;VTSya* 
H«5!)»3g» 12—14 ©v'T' y -;VT ^ ^tl 
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CO 0 5 3] mt^'^rzitmm^<DT/v^-jVT5.ym<o 

a 3 ~ 1 0 / TVlz-^rx^l/T 5 y U ;l'T 5 7 

CO 0 5 4] B^Sfc:aiSB«<DT->;V«CD0IJkbT 
$^;Hft?&»)s »SL<1±. 

1 s o-yDVf;VA;V>i-*x;i/S, n-:f^;i/*;i/4? 

20 >^;l/*;V^x;i/S, 2-;>«^;l'y9^;l/*;V2lCx;i/S, 
7x:>->;HI. :?«'?-7l'7x-^-'>;l/», x^yl/^x-^s^;!/ 
hU;l/*;l/4<x;va, yne;l/7x-t->;VS. 4- 

* if OtSlga 7 ~ 1 5 <D7->Jmiimif^tl?>o 
CO 0 5 5] M^*/c«^SSlcOT;l'nc^^->*;l/3l?x;l/ 

«**-r«T;l/3+5^*;l':3<X7V«-efe?)s »«L< 

{4, h:*^i/*;l/:Jtx;l/». 3L h^'>±i)l:r--)\^m. n 
30 -:/a4^+i/*;^d-*x;l/a^ i s o-r/'ad?:^^^'*;!/^: 

*;V:a?x;l/JS, s e c -:>'h4^'>A;l/:i?x;l/a, t 
h:^^v'*;l/d?x;l/S> n-'Oh^->A;l'd?x;l/ax i 
so h^i/'*;l/d-tx;Vg, :^.;i-'^>' h+v'*;l/jp 
x;l/a, 2-'<:xh^5/:!!j;l/;}5x;ba, 
>';l/:t4^->A;b=}<x;l/a. 3, 5. 5 - h U ;< f-;l''N^ 
2/;l/:i-^>'*;l/5px;l/ft, i/i' D'^^i/;l/;j-4^->:i;;Vd? 
x;va, -r ;!7 'J ;l':t^->it})V:f^-}im^ HOgg^St 2 — 
1 1 ©r;l/3^iS/*;V#x;l/S3!)^^»f e,nSo 
40 CO 0 5 6] m.Wi^rzimmt^(07'y)l'=^;V:^^'>i3}V 

!S:fB«S« Wr « 7 7 ^ ;l/:J<x;i/Sl?^ 

Ox »SL<(±, '^>'s;;l/*+>'*;l/>-px;l/a, xhD 
^^i?;!/:^-^^/ A;l/>-J<x;l/a, 7 y '^^'v';!/;*-:!^ 
;l/d?x;V», t Kni^'>^^/':;';l/^r^->?!7;l/d?x;l/a, 
;>«^;l/'Oi^;b:t*i/*;l/d?x;l/S, h U 7 a ;>{ ^ 
;l/-^Vi;';l';j-^i'*;l/#x;VS, i-yf-zV^i h^'>tiJV 
jTCx^ba, xhnf-^^;]/;^ h^i^A^bd-'x^l/a, 

h4^->*;l/#x;l/», t: Ha:^^->-?-7^;l/ 



19 

[0 0 5 7] sgi$rcii»e^<D7';-;v5i-*s/*;v# 
4- 1 -:?"f-;i':7xy^->*;V4^--'i'»x 2-;><b 

:^^->7x/'*->*;l'iP— ^I'Sx 4 - i so -ya Vfyl/^ 
[0 0 5 8] Bg%^fc«^S»©T;l/-^--'l'*+->*^l' 

_p{^;^_2-:r-r-;l/*4=^5'*;l':l?— /l/Sx 2. 2- 
v^i^Ty ex;b*:^^->*;l/d<-7l/». 2 - v'T/ - 2 - 

xg^U;^^*->A-'^=}<-''^S- 4 -7Jl-;^-2:/■r— 
;^;i-+->7!3;^4-^::l;^S:& ^oiK*S3 ~ 1 1 <r)7)VT=- 

[0 0 5 9] Bg*Sfc{*MBi^<0T;P4^;VT5y;^/-»Vd< 

^-J'^^i/T 5 y y^/i/T 5 y 

a, 3. 5. 5-^lJ;;*^^^•^4^>'^^^s>'*■'^^-■'l' 
a. 2 -x^;l/'N+>';V7 5 y ^VS^'O^^S! 
2 ~ 1 1 <J!)*y r;i'*;i'r 5 y : v^>* ^^i' 

T5y*;i/.i^::i;i'»> 'jjL=f-)\T^/io)V^-=-)i'&^ 
'fxi\Li\,7XJi3 ;V5j<-;i'«. 5 y A 

i^^^^yl/TSy*;!/:^?-;!/*. ->?'n^v';1/7" 5 
y*;l'3r:-;l'», ~^^:/f-;i/TSy*-'V'-l-*-''i'»> 

= y tf^'J v^y A;v^— ^I'tt- 
^;i/4->y yA;i^'i<-^i'»^ 4 -;;(^;H:f'^7 5^y*;V5p 

3~i 7©i^T;v*;i'Tsy*7V/5p— ;va*^we>n 

So 

[0 0 6 0] BSi* /-c{i*i«Sl©«^3^S«>fi'>li: LT 
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JgSft-Pfett. »$L<{3:^ y^-^PSs t!n»J;l.«. 

3-i;a'jy». fcfD'ji^ys, 1. 3-;r^v^— ;p 

1. 2. 3-:t^lJ->'TV''J;l/as 1, 2. 3-h 

'jyv^y;i'S> 1. 2. 4-hUTv^U;i/». 1. 3. 

-rvH-y^i/S, f-iic-fy^-i^^. ^yx^=.^V') 
a, fy^^y u-;V'»> :?■=?y-/^»^ '»yy— 
y;i/». 7x-^i^hD-y^i'S^ ^xyf-Ts^^-zvs, 
[00 6 1] /Noyi/ii^> >>ry»:^^;w»s 

;va, xh4^i/x^;Va, xh:^^->x^;l/tt. hy^;!/ 

^^i/y;l/». ^->;l'». i'pa^x^yl/S. ;^ h 
4^s/:7xx;i/a«©7y-;VS : p« h+->S^ xFc^f-^ 
a, T'n.-l?:^^-^^, r^h^i^S. -?>h^^^S. ^^^^i' 

3. 5. 5-hV:^^/l'^=^i^f^^^'>S^<^7}l' 

: 7xy+->». hy;i/:t+>'a, 

7xy*i^a. P< h=^i^y:Jiy^i^M^<^TV-fV:^=^ 
v'S: TyyPa. 7xx;WS, y^j/'x^;!/ 

^^•ym^(07}^^~f^^^>'^ vj^^/l/^^ft. xf- 
xh3|r->x^;l/^:i-», hy7;l':tc^^ 

hyyv^^^a. •ry^f-A^'f-^m-. :^^v'y;i'f-*». 

■{'aa:7xx;l/^:*-S. h^->7x-;b^ 

7 5y». ->-:/ae;i/7'sy«. vy=}-i\^7^ywM<o 
so ^'yi';i'a^or2/;b» : ^« h+->A/i/^-;i'S. 
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«fM2 0 0 0-1 1 3 504 
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--^>^;l/T^y -^4^s^;l/ 

-;vas v^^^^^l/T^yj^/l/jp^^l^S. i^'^:^^->';VT 

;i-i57^;l/7'^y;b;l';P— if^U v^y 

•t;I/4-xUy:ib;l/4^^;va. 4 -;^^;l/e^'^i^y:«7 

4 - v^y 
1 - 2 0(Oi^r;L'^^7l/T^y 

4^;l/T^y:?b;l/#::^;l/a ; :7-^-;i/S. tfnU;l/S. 3 

-ifnyys^ b^au>^ys^ 1, s-^^y-^-;!^ 
1, 2. 3-':i'^-^s^rvv;vm. i. 2, 3-h 

U7V^U;l/a. 1. 2. 4-hUTy»J;l/«. 1. 3, 
eU^'v^::i;l'S. tfU^i/'^;^S. tr^>^-;l/S. 

tf-^^i^:=:.;i^». -^>y:7v:^;^S. 
-Y^K-U/l/S. ^*-^:7-fe-;bS. --^^'X-r^iJ^VU 

^y4^yU-;l/S. ^vU^;l/S. i/>yUr:;l/ 
m. 4^y^•9-U-;l/S^ -:^^>'y'7vx;i/Sx A;wvy 

[0 0 6 2] :^nm(D-m^ (1) T^^n^-:^^^^^ 
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20 



30 
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>{k^W4. 1. 4. 5. 8— ^:7^rl^y"r 
>'K4oJ:t;/Sfc«^(3DM7Ktli:> * (3) *5<fct;/S 
fcii^ (4) 

A-NH2 (3) , 

B-NH2 (4) 

[^^(DA^^lfBit. ^ (1) ^(DAiS^ZfBtm— 
[006 3] Sfc. 1, 4. 5. 8~-^:7^'U'VT-h'^ 

tf)V:^>m^j:ify^rc(.t^(om:acmt. ^ (5) 

Q-NH2 (5) 

K43i?:)Qfi. ^ (1) tt'OA^fc^Bov^-rn^^oiic 
«#f#aET"eipj»siSLT. s (6) 

[006 4] 

[fts] 




(6) 



[0 0 6 5] C^ft5<^Qt4> ^ (5) ^<DQtm-(OM 
(7) 

Q* -NH2 (7) 
[^fpOQ- (i, S (1) cf^OAS/ctiBOV^TnJb^O 

til^^«TT*P.^SlSbT. (8) 
[006 6] 
[{1:6] 



Q-N 




N-Q* 



(8) 



[0 0 6 7] CS4^<?)Q:l3cJ:I/Q' ti. ^ ( 1 ) ^(DA 

-SS (1) ^0{t^!ft*SSlc»$c:i:7b^T*^So 
[0 0 6 8] — flg^ (1) x^TTs-^n^^y^iyyit^^ 
(omwmK'ox.^xit. s 1 ^diee-r^fk^tsi ( i - 1 ) 
~ (1-55) (ofe(D*^^if&nSo 

[006 9] 
[«1] 



so 




C«2] 



50 



(14) «ltBB2 0 0 0-l 1 3 50 4 

25 26 




[0 0 7 1] 



so 




coo 7 2] 



40 [%4] 
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[0 0 7 3] 40 C*5] 



50 




50 
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2 0 0 0—1 1 3504 
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^1 (^#) 
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1-51 



1-52 



1-53 




1-54 



1-55 




=/ o 



[0 0 7 5] ^tc. igg^tt%H©3t#<o/£ii)fc. mm 

3 5 0 nm~5 5 0 nmCeRlKil::^^!^"^^ 4 00nm 

•&bTt.^v^o mwmai. ~>7~y\t^'^. x^ru 

[0 0 7 6] IBtiB^-fiKM-rSISlC. ig^ClCUTltiS 

[0 0 7 7] ■^my^^-'omwmt LXii. 



30 



40 



50 



[0 0 7 8] {k^l^I^^i-JPiEJtliiJfcLTti. ^j^S5^«T 

o«Bis<k'&^. -y-^yyu^ [Mn (csHs) cco) 

i/) T i , V, Mn, C C o, N i. M 

o, Ru. Rh. Z r, Lu, Ta> W, Os, I r. 
Sc, Y35:i!©tf:X->i'D'^>;5'v'xr.;l^#*^fcSo 

[0 0 7 9] %(om. m?k^mit^<i^tLx. ^^j^a-t 
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^gfl2 0 0 0-11 3504 
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[0 0 8 0] ±5RL/-c#a©^x>f-+-Rmk-&%I^ 

[0 0 8 2] fE^^»ffitD±icsa)i-r«[^ii:. as© 

[0 0 8 3] CCT'. MEmmiCiSif^-^ (1) T-^ 
5nS{k^%l©#WMtt. 3 0 %tU:, »S b < {4 6 0 
%j;i±-pfeSo HSWfc 1 0 0 c 4: » 

[0 0 8 4] leSS^fgitSTJ^ti. fl«J;?.tf. 

[0 0 8 5] ;;^bf>3-h««:^©^flJ}£*fflv^«^ 
. \cit. -iss ( 1 ) x-m^n^it^m^ 1 ~4 o*« 

%, ji?$L<«3~3 oaa%i:*S<k^ti:?gJgt^g? 
;K ^^;i/-fe ay x^;i/-feny;i/y, •xh^:?;!/ 

i?:?■o^^x^r>'*f^o/^ay>^bg?^k7)c^?s^g^«. so 
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i?x^;i/x— x/Ux i?:/^;^x—f7^^ 2^-i'v^a*f;P 
X— S^^^-y-VftifOX— f-;l/3g}$jSt, T-fe h 

3-t FD=^^'>-3-;<^;i/-2-:r^ry>:Q:H© 

[0 0 8 63 $fc, >*«r^:l*v>}$«E?:g 

[0 0 8 73 CSiH©KIPt*, 3 0 nin~l 0 0 0 nm 

X'^^t)\ jiftL<i4 5 0 nm~3 0 0 nm-??SS6 12 

fii|i/!)VjN$<:&S^-e-*'*So Sft. KJP*^3 0 0nm 

[0 0 8 83 ^iCffiSSOitC, JffSK-tt^Onm— 

3 0 0 nmC0m^<OS.mS^^^-t^c SftJ^^S?*^ 

^{f. Au. AK Ag. Cu, Ti. Cr. Ni. P 
t , T a , C r isJiilf P d <0^®«rmJ4feS V>«4-&^»c 
bTfflVSCfc*^nIffi"^a65o C<D«*»'efcAu. AK 
A g {iES*^*^S;< SttStOWSi: LTjgLTV^So C 

g, Se. Hf, V, Nb. Ru, W, Mn. Re. F 

e. Co, Rh, I r, Zn. Cd, Ga, In. S 
K Ge, Te, Pb, Po. Sn. B i *4f®^SI*3 

[0 0 8 93 s.mm^mmt^:^mtLxii.. mxa. 

TfcSS>f^iOfSl±. f5g?^1t©3c#x ^mit(D^±^^E 

[0 0 9 0] Rmm(^±icm^ir:^umm(Dit 
Lxit^mm^!/it)t)^^u^t^i><D-^ibtiimiz 

if^ctt'^x'^^o ^tc. mm^ntLXit. s i 

O2, S i O. S i 3N4, A 1 N, S nOz* 
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10 



[0 0 9 1] umm<Di^^o:>:^mtLrii. mmmtm 

[0 0 9 2] •SaSWMJ^t*^ -aSlctiO. lftm~l 
0 0 |t m<Di!BTfeS*\ 3|s:SIMK:43V^TI±, 3 m m~ 
30/im1?feO. J:»)»*U<f±^ 5Mni~20/im-e 

[0 0 9 3] «MtD±u:?p.K 

[0 0 9 4] s.Mmmicum'>-hmtci,miR^ 

[0 0 9 5] ««^®fflyt> «B«S^C'^^^cDl^f«l» 
[0 0 9 6] CCT% *SIW-eS^ffiS4 0 0nin~5 

ft 4 4 5nmCD-N>J"i7A;f7HS'>i»^— 9*-- 8 
8nm<7)7;V=f>'l'— y'-^ iSSI«j4 1 0 nmOG a N 
^— . iSftI?) 8 5 0 n m<Dm!f^Uly—^— 

(Dmz-Simm4 2 5 nm^^M-r2>*«ii=^— 
A^feif e.nSo siE^B^'??**- cne.*^€)S«??ns liK 

[0 0 9 7] 

[0 0 9 8] HfiSSfi^J 1 
— fiS^ (1) T'«?nS<tat?3<D'5-&> it^^ (1- 
1 ) 0 . 2 g i&i^T-fe h ^r;i/3— ;^ 1 0 m 1 IC^IB 

[0099] ^-v hmmMr''Mm.LrcW^p^m 

(h5>y^'Vf : 0. 7 /mti) ^^"^S^S 1 2 Om 
?S^ElfiSS[2 0 0 0 r pmT*7.1:f>3-KLx 7 O'er* 
[0 10 0] c©SBSBO±l-S»(B<ffmS*X/Vy^S so 



3B 

Tzo X/Vy^f^Wi^ X/Vy^r/W-O. 5 A, X/^y 
OX 1 0-' To r rTffofCo 
[0 1 0 1] SI4e<0±lc. ^ni^m^BgS 

D'-3 0 1 (^B*^'V:1r{b¥lllia) =g:Xe>3-h 

[0 10 2] J.;Lh<DJ:5KLTfSSJl*^J^fiE?nfc5tffi 



[0 10 3] 4 3 0 nmOWfejSiaSJSSll-'— ^f-'^'V 
K (N A = 0 . 6 5) «jg«Lfc/<;1/X7^ -y ^XHS^t 
v^-fX^'M^fi (DDU-1 0 0 0) RtfKENWO 
ODSE FMXV'n-^^-^fflV^T. §Se>y hA^O. 
4 /iin©E FMgEim^^r. ifiliiSS. 6m/s. 
^Jf_,<r,_l OmWTfSSSbfCo IBS«. Pli¥fil^B* 

[0 10 4] Rmm. x^— l^-bRtfi^-y^'-^ll^ 
LfcS^m> 5 0%, x-7-^- h 8 c p s s 

^f— 9. 0%t?ao»3, fijff^ffl^^t/io 

[0 10 5] *fc, C<Dl3SUfcjR<*tOV^T, linM5& 

■fk^^ (?g«8 5%RH, 8 0'CTl OO^FbI) ^tf 

M}WfiiJ:0OK«^^<tl %^ X7-U-h^^kl c p 

[0 10 6] ^mmz—B 

^smicit^m (1-2) ~ (1-9) ^fflv^sili:w 

gl**4 0%JW±. x5-U-h 1 1 c p 
"F, S^-y^— 1 0%J-XTi:fi<?^<B=Sr7r;Lfco 
[0 10 7] $ft, liPit^{l:MSS«<^>£W*'0^^tt±2 
%tiT. x^-U-l-©^<tt±2 c p sWT. i^-y^f- 

[0 10 8] mmm i o 

mmm (1) xm^^rzitBVis d-i) o. zg<Di^t:> 

01^:. ^k-grl^ (1 -3) 0. 1 g*3<fct; (1 -8) 0. 

^n-otz. ^co^m, ES*^4 3%. x^-i^-h 1 0 

cps, i^-y^— 9. 6%fca$f^ffi=S:^I^^Co 

[0 1 0 9] tm^itum^<os.mm<o^fm i 

x-^-l^-h^^fkfi 1 cps, iy-y^-omm 
0. 4%i:/h^<. fiinfciiS^M4*^-rsci:A<fii^S 
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39 



40 



CO 1 10] mzicmmmi-i otasif^im^itu 
mm^oR^m. x^-u- hBLtS'^y ^-m^TT. t 



[0 111] 
CS7] 







X^— U— Kcps) 
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49 
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9. 5 
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46 
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50 
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9. 0 


9. 3 


m^m 


44 


43 
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11 


9. 6 


9. 8 
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10 


9. 4 
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51 


50 
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9. 1 
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50 


48 
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9- 2 


9. 5 


msm^ 


43 


41 


11 


12 


9. 6 


9. 9 




46 


44 


9 


11 


9. 5 


9. 9 
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42 


lO 


11 


9. 6 


10. 0 



[0 1 12] Mmm \ 1 

nmm (O T'^v^^dt^i^ (i-d q. z%<o^t> 
Die. {b-&%i (1 - 1 0) 0. r g. {k-a-^i (1 -2 

4) 0. OSgfe^mt^ife (1-3 9) 0. 0 5 

fco -eose*. Sil*^4.5%. l-7-U-h9cps. 
[0 113]^/-=, ADjf ^<kK»'*OSW$®^itt± 1 

0. 3%i:/h«<. 9.t\.1tm!K^-^^1r^^timmt. 

[0 114] HfiSeiJl 2 

mmm ( i ) Tfflv>fc{k'&i& ( i - 1 ) o. 2 gof^^p 

•jlc. {t'&iKi (1 -4 7) 0. 1 g*3j:t;{k-&!^ (1 - 
4 8)0. 1 g«:fflV^fcai1-a^fi»Jl i:l^«'^L,T)t 

hScps. 9. 2%i:^ff^c<ii*^b/'Co 

[0 1 15] *fc, APii5fe{kK1^0S«*0^^k(± 1 
X7-U-h0^fktt 1 c p s, 'J>y^-<omtit 
0. 2%a/J>«<. «nfeiiH^M4«Wr5c:i:*^ffi^? 

[0 116] JliSSWll 3~5 8 

wsm\ci-y^\^y^^^ ci-i 0) ~ (i-ss) 

ofc. ^OiSm. S*r^4 0%tU:> x^-ix-h 1 1 
c p sWT^ S^y^f — 1 0%UlTi:SJf^fiS*7r;Lfco 



[0 1 17] ^rc%mm\ t.w\mz.tmm^twMm^^:> 

TcmWi. «]WffiJ;0©S«^^<t:2%«T. x^-b- 
h^{b2 c p sUT. e^-y^f-^{tl %WTi:/h«<, 

20 ffinfc w^\tt «r wr set tm^^ nrc„ 

[0 1 18] «2te*t;iifi!ifiaji i~5 8tcfeK^ns 

[0 119] C<OCti}^^. 2^:^B^-^?^■r«^31cO•:^ 
[0 12 0] 

30. l^BM(D^m ^^B^lcktiii. -fiSS (1) r-TT^-^n 
S{k-&*!s*fe^ i: LTffl v^^S c t ic J; t) , ilsaga^tlB 
®jg{*i:bTlf^lcaa$nTV>Sffi?S4 0 0 nm~5 

0 0 nmODU— lf--eIBS*Si:tm^*^Rf«g«:iiSS7tt 

[^^cofa^^KlH^] 

[0 1 ] :^^mi,cm^^^SiMW<omm^(o-m^mr 
[0 2] :^^mic^^^mimmw<omm^<o—m^7j>.-r 

40 [^^^©SiR«] 

1 : mm 

2 : sdBM 
3 

4 : umm 

5 
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